Three-dimensional structures of translating ribosomes by Cryo-EM.
Cryo-electron microscopy and image reconstruction techniques have been used to obtain three-dimensional maps for E. coli ribosomes stalled following translation of three representative proteins. Comparisons of these electron density maps, at resolutions of between 13 and 16 A, with that of a nontranslating ribosome pinpoint specific structural differences in stalled ribosomes and identify additional material, including tRNAs and mRNA. In addition, the tunnel through the large subunit, the anticipated exit route of newly synthesized proteins, is partially occluded in all the stalled ribosome structures. This observation suggests that significant segments of the nascent polypeptide chains examined here could be located within an expanded tunnel, perhaps in a rudimentary globular conformation. Such behavior could be an important aspect of the folding of at least some proteins in the cellular environment.